We present high-resolution X-ray diffraction measurements of the lattice parameters of iron borate FeBO 3 . These measurements were performed at room temperature and at various temperatures ranging from 400 up to 600 ∘ C, enabling the determination of the coefficients of thermal expansion (CTE). The three-dimensional (3D) indicatory surface of thermal expansion of FeBO 3 was constructed in MathCad. It is shown that the orientation dependence of CTE in FeBO 3 is spheroid elongated on threefold axis.
Introduction
A BO 3 (where A -Fe, Al, In, Ti, Sc, V, Cr, Yb) metal orthoborates have been known for many years to be isostructural wits calcium carbonate, CaCO 3 [1] .
Particularly interesting is iron borate FeBO 3 , which is a weak antiferromagnet at ambient conditions. The combination of optical transparency in the visible spectral range with spontaneous magnetization at room temperature allows use of FeBO 3 in magnetooptical devices [2] .
The functional characteristics of iron borate are dependent on temperature: there are changes in the phase composition of the samples, in the structural characteristics of the crystal lattice, in crystallite size, etc. For example, in FeBO 3 , heated to temperatures of about 700-800˚C there are new phases: hematite Fe 2 O 3 and Fe 3 BO 6 with norbergite structure [3] .
Since, there are no data on the thermal expansion coefficients of iron borateFeBO 3 in the literature [4] . In this work we report the results of studying of FeBO 3 lattice parameters by high-temperature X-ray diffraction. The space group has an R-type Bravais lattice; thus, the unit cell parameters can be specified in both primitive rhombohedral ( Figure 2: The X-ray powder diffraction patterns of FeBO 3 at 400˚C, 500˚C and 600˚C.
Analysis and discussion
The structure parameters of FeBO 3 were determined according to Bragg's law, [5] :
where n -order of diffraction, λ -X-ray wavelength, d -interplane distance, θ -Bragg's angle.
Indexing of diffractograms of FeBO 3 at the different temperatures was carried out, Table 2 : Interference indexes of rhombohedral cell and structural characteristics d/n (Å) of FeBO 3 at room temperature and at 400˚C, 500˚C and 600˚C.
( The dependence of the lattice constants and volume of cell on temperature has been expressed by polynoms of second order, the respective coefficients being found by the least-squares method, Figure 3 .
The full fit of the data to a second-order approximation:
were 0 -lattice constants at 0˚C, With respect to the definition of the coefficient of the thermal expansion, [5] :
were da -difference of lattice parameters a for the interval dt, a 0 -the lattice parameters at 0˚C, dt-difference of temperature.
we obtain from (2) the dependence of thermal expansion coefficient on temperature:
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The results of similar fits to obtain the linear thermal expansion coefficients of the two axes of the unite cell together with the resulting of volume thermal expansion, 1 and 2 are shown in table 5. Orientation dependence of the thermal expansion coefficients of the trigonal crystals described by equation [7] :
where r -radius-vector, 

Conclusion
In this paper we report the experimental study of the thermal behavior of iron borate FeBO 3 by X-ray diffraction measurements and calculations. It can be seen that the thermal expansion of FeBO 3 is anisotropic, being greatest for the Z-axis (i.e. for the direction along the axis of the 3-order symmetry) and smallest for the direction perpendicular to the Z-axis.
In that below Neel point T = 75 ∘ C, FeBO 3 is an easy plane weak ferromagnet with the anomalous temperature variation of the thermal expansion near the phase transition temperature [4] , further studies are needed in this temperature range.
